

APR-10-2002 WED 04:52 PH 

flPR-10-02 WED 05: 44 PN HEEDLE 4 ROSENBERG 



FAX NO, 404B8B9B8O 



P. 02 
P. 02 



Tn rc Application of 
Townes, Tim Metal 



Group Art Unit 1632 
, BxaminsE JUl Martin 

Serial No. 08/961,443 

Filed: October 10, 1597 

For TRANSGENIC ANIMALS THAT 
PRODUCE HEMOGLOBIN 

NEEDLE & ROSENBERG, V£. 
BOX FEE AMENDMENT ^ 1200 , The Candler Building 

Commissioner for Patent* u? PeacWreo street. N3 

Washington, D.C. 20231 AjUnta, Georgia 30303.181 1 

AprinO.2002 

' Birmingham, Al 35243, declare ttafc 

w ^ereaeaiditothefictdofMolecularGeDeBcssmcel^Zana 
Kawcville. Ihoveberacondactir.grcsearcHtttMn tobin genesis. I 

* the Urivewity of Alabama * Burning. 

3, lama< 
0&/961.443. 



P. 03 

APR-10-2002 WED 04:52 PM Anm umn P, 03 

APR-10-02 HED 05:44 PH KEEDLE i ROSENBERG FAX NO. 40468B8B80 

b WaU et aL. livestock Progress and Prospect* *r the 

SLtOpbionalaB^hnoloEy, 3-.548-S53 (19*2) C*W* > 
a. Str^andW^^ofTr^ 

lO:221-24<5?l«fflimP««a,(1988)("8tmjetf') 

e Gn.vsfeldF.aaVTosi^^^ 

^^^^^^^,"0,1151^85(1987) 

it, genedcrescW 11(1)^-9 (1995) CPaszt^ 

Ru ,ine t a«,H>^i^^V i voS^ofTran3 8 c«icMc W ^ 

Cells." Lfifeysa*. 87:<QM7 (1991) 
i ^ryetal-ASecondGcn^onTnnsg^MouscMcdcl^^ 

' Both HcmOEk-Wn S (HbS) and HbS-Aatilta R*ul* la Increased 
PhenowteSeverhy.-llo^ 86^419-28 (1995) 



APR- 10-2002 WED 04:52 PH 
APR-10-02 WED 05M4 PH NEEDLE I ROSENBERG 



FAX NO. 4048889880 



P. 04 
P. 04 



ATTORNEY DOCKET NO. 051 18.0007U4 
Serial No. 08/961,443 

5. After reviewing the Office Action dated December 10, 2001, 1 understand that the 

believes that 1) hemoglobin transgene expression is not predictable in m amma ls other 
than mice, and 2) switching constructs are required for all hemoglobin transgenes. 

6. The Beta Olobin Locus Control Region (LCR) sequences provide high level, 
position independent expression. As referenced in Mulliae and MulHns above, LCRs have been 
used to express transgenes at high levels in species other than mice. In particular, the Beta 
Globin LCR has been used to produce high levels of human alpha and beta glob in in transgenic 
pigs (See Swanson et al„ and Sharma et al., Appendix A and &)). 

7. Hemoglobin is an intracellular protein which functions in oxygen delivery. 
Levels of hemoglobin rial vary from 10 to 14 grams per deciliter are consistent with relatively 
normal physiology and levels as low as 7 grams per deciliter can sustain life. Therefore, 
relatively wide variations of hemoglobin concentration can be tolerated in mammals. On the 
other hand, wide variations of the concentrations of secreted proteins are not well tolerated. This 
is particularly true of hormones, The levels of hormones are tightly regulated in mammals 
because of their potency* Since small quantities of hormones can have major phcaotypic effects 
because of their very nature, the production of animals expressing transgenic hormones is much 
less predictable than the production of animals expressing non-hormonal transgenic intracellular 
proteins. The initial publications of large animal transgenics involved the expression of 
hormones, and these animals were abnormal However, large animals that express human 
hemoglobin are normal. For example, Swanson et al. and Sharma et al, (Appendix A) indicate 
that transgenic hemoglobin was expressed at physiologically acceptable levels. 

8. The production of mice that survive on human hemoglobin is predictive of the 
survival of larger mammals* The physiology of the mouse is more different from humans than is 
the physiology of the cow or sheep and humans* The high metabolic rate of the mouse requires 
efficient oxygen delivery and the oxygen affinity of mouse and humans are significantly 
different TTierefore, we could not predict that the mouse would survive on human hemoglobin. 
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However, me fact that mice did survive exclusively on human hemoglobin makes it more 
predictable Hurt large animals would also survive solely on human hemoglobin. 

construct that switches ton human gamma (fetal) to human beta (adult) globin during 

developmerrtandmnewbomarJmals. ^ano^a^tbetagbbmge^ois lktedtothe 
LCR. normal admt hemoglobin is synthesized in the fetus and newborn and these animals are 
normal. 

10. 1 further declare that all statements made herein of my own knowledge are true, 
and that all statements made on taftamatlon and belief are believed to be true; and further, that 
these statement* were made with the knowledge that willful false statements and the like are 
pumBoableby&eorirr^risonm^ 6 f Title 18 of me United SUtes Code 

andthat such willfal false atatmenttmayjeopardiwthevaUdityofthe application or document 
or any patent issuing therefrom- 



Tim Townea, PhJD 
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1. Biotechnology (N Y) 1592 May>l0(5):557-9 

Production of functional human hemoglobin in transgenic swine. 

Swamon ME, Martin MJ, O'DonneD JK, Hoover K, Lago W, Huntress V, Parsons CT, 

Pinker* CA, Pflder S, Logan JS. 

0NX, Inc., Princeton, NJ 0B540. 

A construct containing the locus control region (LCR) from the human beta globin locus together 
with two copies of the human alpha 1 gene and a single copy of the human beta A gene was used to 
obtain three transgenic pigs. The transgenic pigs are healthy, not anemic, and grow at a rate 
comparable to non-transgenic lrttennates. All animals expressed the human genes. However, alpha 
globin was consistently expressed at higher levels than beta globin. Isolation of the human 
hemoglobin from both porcine hemoglobmandoth^ by 
ion exchange chromatography. Tberwriiiedpa^dfiriv^ exhibited an oxygen 

affinity similar to that of human derived human hemoglobin. 



2, Biotechnology (N Y) 1994 Jan;12(l):55^ 

An isotogous porcine promoter permits high level expression or human hemoglobin to 
transgenic swine. 

Sharma A, Martin MJ, Okabe JF, Truglio RA, Dhanjal NK, Logan JS, Komar R» 
DNXBioAeiq>ettticsmc,Prmcttoi,NJ0854t). , L . ^ . , , 

We describe isologous promoter replacement as an approach to permit high level expression oi 
human hemoglobin in transgenic swine. We linked the human beta globin genomic coding region to 
the porcine beta globin promoter and used this fusion gene in an expression construct containing the 
human beta locus control region and the human alpha and epsilon genes to produce transgenic pigs. 
The highest level of expression was 24% human (32g/liter) and 30% human alpha/pig beta hybrid 
(40g/liter) hemoglobin in one transgenic pig. This pig was bred to a non-transgenic animal resulting 
in the transmission of high level human hemoglobin expression to 5 of 12 progeny. 



